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DETAILED ACTION 

Claim Rejections - 35 USC §112 

Claims 1 and 27-72 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

In claims 1, 44 and 60 the term "deflecting-focusing conductors" is not present in 
Applicant's specification. 

In claims 1,44, 60, 66 the term "semi-cusp" is not present in Applicant's 
specification and it is unclear where there is support for "semi-cusp". 

Claim 27 is unclear because it is unclear in the specification where the deflecting 
conductors are disposed at an upstream side of the cathode when the base claim has 
deflecting conductors disposed at a downstream of the cathode. 

Claims 1 and 27-72 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1, line 19, is indefinite because "near" lacks basis for comparison. 

Claim 28, line 2, is indefinite because "near" lacks basis for comparison. 

Claim 28, line 3 is indefinite because "downstream deflecting conductors" lack 
antecedent basis. The base claim has been amended to have "deflecting-focusing 
conductors downstream of the cathode". It is unclear if this is what this refers to. 
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Claim 38, line 2, is indefinite because "near" lacks basis for comparison. 

Claim 40, line 2, is indefinite because "near" lacks basis for comparison. 

Claim 44, line 18, is indefinite because "near" lacks basis for comparison. 

Claim 44, line 21, is indefinite because the use of the word "cathode" is unclear. 
Should "cathode" be replaced by "metal vapor source"? 

Claim 60, line 9, is indefinite because "near" lacks basis for comparison. 

Claim 61, line 2, is indefinite because "near" lacks basis for comparison. 

Claim 64, line 2, is indefinite because "near" lacks basis for comparison. 

Claim 66, lines 6 and 7, "the plasma source" lacks antecedent basis. 

Claim 66, line 11, the use if the word "cathode" is unclear. Should "cathode" be 
replaced with "metal vapor plasma source"? 

Claim 66, line 12, "the focusing and deflecting magnetic field overlapped" should 
be the "focusing and deflecting magnetic fields overlapping". 

Claim 66, line 13, "near" lacks basis for comparison. 

Claim 66, line 13, "the focusing magnetic field" lacks antecedent basis. 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 44, 45, 47, 66 and 67 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gorokhovsky (U.S. Pat. 5,435,900). 
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Regarding claim 44, Gorokhovsky teach an apparatus for the production of 
coatings in vacuum. (See Abstract) In fig. 1 Gorokhovsky teach at least one filtered arc 
source comprising at least one cathode 12 contained within a cathode chamber. The 
filter is element 9 with fins. (See Fig. 1) At least one anode 9 is associated with the 
cathode for generating an arc discharge. (See Fig. 1 ; Column 4 lines 3-6) A plasma 
duct 1 is in communication with the cathode chamber and with a coating chamber 3 
containg a substrate holder 4 for mounting at least one substrate 5 to be coated the 
substrate holder 4 being position off an optical axis of the cathode 12. (See Fig. 1 ; 
Column 4 lines 1-3) At least one pair of focusing conductors 7, 8 is disposed adjacent 
to the cathode and the plasma duct, along upstream and downstream sides of the 
cathode, for focusing a plasma flow from the cathode to the plasma duct 9. (See Fig. 1 ; 
Column 3 lines 67-68; Column 4 line 1) Gorokhovsky teach a modification of Fig. 1 in 
Fig. 2B shown in the drawing below. 
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Examiner's interpretation of chamber walls. CatiiocDc arc source. 




Additional arc source. 



The chamber walls as understood by the Examiner would be located at the inside of the 
magnets similar to Fig. 1 and would lead to a coating chamber similar to Figure 1. 
There is at least one pair of deflecting-focusing conductors 2, 15 disposed adjacent to 
the downstream side of the cathode and opposite sides of the plasma duct 9, 
generating a deflecting magnetic field for deflecting a plasma flow from the arc source 
into the plasma duct and a focusing magnetic field for focusing plasma flow along the 
plasma dust. (See Fig. 2B, Fig. 1; Column 4 lines 26-30) The deflecting field would 
inherently couple with the focus field to direct plasma. At least one metal vapor plasma 
source comprising material to be evaporated (labeled additional arc evaporation source 
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by the Examiner; The Examiner interprets that the metal vapor source includes a metal 
cathodic arc evaporation source.) comprises a material to be evaporated and is installed 
in the plasma duct "near" a converging area of the focusing magnetic field where the 
deflecting magnetic field is the smallest and is disposed off the optical axis of the 
chamber. (See Fig. 2B; Fig. 1; Column 4 lines 31-36) At least one pair of focusing 
conductors are disposed adjacent to the metal vapor source and the plasma duct on 
upstream and downstream side of the metal vapor source for focusing plasma flow from 
the metal vapor source to the plasma duct. (See Fig. 2B) Metal vapor propagates 
toward the substrate along magnetic field lines of the deflecting magnetic fields. 
(Column 4 lines 25-30) 

Regarding claim 45, there is at least one metal vapor plasma source disposed in 
the coating chamber in opposition to the filtered arc source. (See Fig. 2B) Here the 
Examiner is interpreting that the at least one metal vapor plasma source covers a 
cathodic arc evaporation source. 

Regarding claim 47, the at least one metal vapor plasma source is coupled to the 
cathode and disposed off an optical axis of the substrate holder. (See Fig. 2B) 

Regarding claim 66, an arc can be generated to create a plasma of cathodic arc 
evaporate. (Column 5 lines 45-48) The additional source can be evaporated. (Column 
4 lines 34-36) The metal vapor is ionized (i.e. a plasma) by the vacuum conditions and 
the potentials. (Example) A focusing magnetic field (Column 3 line 68) and deflecting 
magnetic acts to move material to the substrate. (Column 4 lines 25-30) The 
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simultaneous action of the two plasma sources causes mixing before the deposition. 
(Column 4 lines 34-36) 

Regarding claim 67, the at least one metal vapor plasma source is coupled to the 
cathode and disposed off an optical axis of the substrate holder. (See Fig. 2B) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 46, 49 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gorokhovsky (U.S. Pat. 5,435,900) in view of Ehrich (U.S. Pat. 5,662,741). 

The difference between Gorokhovsky and the present claims is that an electron 
beam for evaporating material is not discussed (Claim 46), the metal vapor plasma 
source comprising a heated evaporated cathode is not discussed (Claim 49), the metal 
vapor plasma source comprising a heated evaporated anode is not discussed (Claim 
50) and utilizing at least one metal vapor plasma source disposed in a substrate 
chamber with the substrate holder is not discussed. (Claim 59) 

Regarding claim 46, the evaporation source can be an electron beam source. 
(Column 4 lines 30-37) 

Regarding claim 49, Ehrich teach that the metal vapor plasma source comprises 
a heated evaporated cathode. (Column 4 lines 30-37) 
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Regarding claim 50, Ehrich teach that the metal vapor plasma source comprises 
a heated anode. (Column 3 lines 15-27) 

Regarding claim 59, Ehrich teach that the metal vapor source can be placed in 
the substrate chamber with the substrate holder. (See Fig. 1) 

The motivation for utilizing an electron beam for evaporating the material, utilizing 
a heated evaporated cathode, utilizing a metal vapor plasma source comprising a 
heated evaporated anode and disposing at least one metal vapor plasma source in the 
substrate chamber with the substrate holder because it allows for depositing layers at a 
reduced pressure with high ionization. (Column 1 lines 5-8) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Gorokhovsky by utilizing an electron 
beam for evaporating the material, utilizing a heated evaporated cathode, utilizing a 
metal vapor plasma source comprising a heated evaporated anode and disposing at 
least one metal vapor plasma source in the substrate chamber with the substrate holder 
as taught by Ehrich because it allows for depositing layers at a reduced pressure with 
high ionization. 

Claims 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gorokhovsky (U.S. Pat. 5,435,900) in view of Bergmann (U.S. Pat. 4,877,505). 

The difference between Gorokhovsky and the present claims is that the sputter 
deposition plasma source comprising a magnetron is not discussed. (Claim 51) 

Regarding claim 51 , Bergmann suggest utilizing a magnetic field for sputtering 
during arc discharge. (See Abstract) 
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The motivation for utilizing a magnetic field during sputtering is that it allows for 
producing coatings of greater density. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Gorokhovsky by utilizing a magnetic field 
during sputtering because it allows for producing coatings of greater density. 

Claims 52, 53, 54, 55, 58 and 68-72 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Gorokhovsky (U.S. Pat. 5,435,900) in view of Buhl (U.S. Pat. 
4,929,321) 

Gorokhovsky is discussed above and all is as applies above. (See Gorokhovsky 
discussed above) 

The difference between Gorokhovsky and the present claims is that a deflecting 
and repelling anode is not discussed (Claim 52), the power supply connected between 
the deflecting or repelling anode and the cathode is not discussed (Claim 53), utilizing at 
least one grounded deflecting anode is not discussed (Claim 54), utilizing a power 
supply installed between ground and the repelling anode is not discussed (Claim 55), at 
least one cathode comprising a thermoionic cathode or a hollow cathode is not 
discussed (Claim 58), utilizing a thermionic cathode for ionization is not discussed 
(Claim 68), and utilizing the deflecting and repelling anodes is not discussed (claims 69- 
72). 

Regarding claim 52, Buhl teach utilizing deflecting and repelling anodes for 
directing plasma streams toward the substrates. (Column 6 lines 32-42) 
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Regarding claims 53, 55, Buhl teach power source 15' connected between the 
deflecting or repelling anode and the cathode for arc evaporation. (See Fig. 1) 

Regarding claim 54, Gorokhovsky recognize that the anode can be grounded. 
(Gorokhovsky Column 4 lines 63-65) 

Regarding claim 58, Buhl recognize that the cathode can be a thermionic 
cathode. (Column 7 lines 60-63) 

Regarding claim 68, Buhl recognize utilizing the thermoionic cathode for ionizing. 
(Column 8 lines 3-19) 

Regarding claim 69-72, Buhl recognize utilizing the repelling and deflecting 
electrodes during deposition. (Column 6 lines 32-42) 

The motivation for utilizing particular anodes and thermoionic cathodes is that it 
allows for coating large work areas. (Column 3 lines 25-31 ) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Gorokhovsky by utilizing particular 
anodes and thermoionic cathodes as taught by Buhl because it allows for coating large 
work areas. 

Claims 56 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gorokhovsky in view of Buhl as applied to claims 52, 53, 54, 55 and 58 above, and 
further in view of Giersch et al. (U.S. Pat. 6,338,778). 

The difference between Gorokhovsky and the present claims is that utilizing an 
impulse laser to ignite the arc discharge is not discussed (Claim 56). 
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Regarding claim 56, Giersch et al. teach utilizing a laser in order to ignite the 
cathode arc source. (Column 2 lines 55-60) 

The motivation for utilizing a laser to ignite the cathode arc source is that it allows 
for ensuring the high operational safety of the cathode arc source. (Column 2 lines 59- 
60) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a laser to ignite the arc source as taught 
by Giersch et al. because it allows for ensuring operational safety of the cathode arc 
source. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1-26 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-20 of U.S. Patent No. 



6,663,755 in view of Buhl (U.S. Pat. 4,929,321), Gorokhovsky (U.S. Pat. 5,435,900), 
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Ehrich (U.S. Pat. 5,662,741 ), Giersch et al. (U.S. Pat. 6,338,778) and Klepper et al. 
(U.S. Pat. 6,495,002). 

Claims 1-20 of U.S. Pat. No. 6,663,755 teaches the elements of Applicant's 
claims. 

The differences between claims 1-20 of U.S. pat. 6,663,755 and the present 
claims is that at least one metal vapor plasma source disposed off an optical axis of the 
substrate is not discussed, the evaporator structures are not discussed, the sputtering 
means is not taught, the laser ignition means is not discussed, the nonconductive 
cathode is not discussed and the nonconductive target is not discussed. 

Buhl discussed above teach a metal vapor plasma source disposed off the 
optical axis of the substrate. (See Buhl discussed above) 

Gorokhovsky discussed above teach disposed the metal vapor plasma source off 
the optical axis of the substrate. (See Gorokhovsky discussed above) 

Ehrich teach the evaporator structures. The sputtering means are suggested by 
the Ehrich discussion of using other vapor sources. (See Ehrich discussed above) 

Giersch et al. teach utilizing a laser to ignite a cathode. (See Giersch et al. 
discussed above) 

Klepper et al. teach utilizing a non-conductive target. (See Klepper et al. 
discussed above) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified U.S. Pat. 6,663,755 by utilizing a metal 
vapor deposition source disposed off the optical axis as taught by Buhl and 
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Gorokhovsky, to have utilized an alternate vapor structure as taught by Ehrich, to have 
utilized a laser to ignite a cathode and to have utilized a non-conductive target as taught 
by Klepper et al. because it allows for coating large substrates. 

Claims 1-26 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 21-71 of 
copending Application No. 10/713,529 in view of Buhl (U.S. Pat. 4,929,321), 
Gorokhovsky (U.S. Pat. 5,435,900), Ehrich (U.S. Pat. 5,662,741), Giersch et al. (U.S. 
Pat. 6,338,778) and Klepper et al. (U.S. Pat. 6,495,002). 

Claims 21-71 of U.S. Pat. No. 6,663,755 teach the elements of Applicants 

claims. 

The differences between claims 1-20 of U.S. pat. 6,663,755 and the present 
claims is that at least one metal vapor plasma source disposed off an optical axis of the 
substrate is not discussed, the evaporator structures are not discussed, the sputtering 
means is not taught, the laser ignition means is not discussed, the nonconductive 
cathode is not discussed and the nonconductive target is not discussed. 

Buhl discussed above teach a metal vapor plasma source disposed off the 
optical axis of the substrate. (See Buhl discussed above) 

Gorokhovsky discussed above teach disposed the metal vapor plasma source off 
the optical axis of the substrate. (See Gorokhovsky discussed above) 

Ehrich teach the evaporator structures. The sputtering means are suggested by 
the Ehrich discussion of using other vapor sources. (See Ehrich discussed above) 
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Giersch et al. teach utilizing a laser to ignite a cathode. (See Giersch et al. 
discussed above) 

Klepper et al. teach utilizing a non-conductive target. (See Klepper et al. 
discussed above) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified U.S. Pat. 6,663,755 by utilizing a metal 
vapor deposition source disposed off the optical axis as taught by Buhl and 
Gorokhovsky, to have utilized an alternate vapor structure as taught by Ehrich, to have 
utilized a laser to ignite a cathode and to have utilized a non-conductive target as taught 
by Klepper et al. because it allows for coating large substrates. 

Response to Arguments 

Applicant's arguments filed 3-20-06 have been fully considered. 

In response to the argument that the prior art does not teach utilizing any other 
type of metal vapor source operating together with a conventional cathodic arc source 
as is claimed, it is argued that as the claims are written the "at least one metal vapor 
deposition plasma source" would read on an additional cathodic arc evaporation source 
which both Buhl and Gorokhovsky suggest. Looking at Claims 1 and 60 and those 
dependent thereon it appears that Buhl and Gorokhovsky do not teach locating the 
additional metal vapor plasma source directly "in the plasma duct" utilizing the magnetic 
field configuration set forth by Applicant. Looking at Claims 44 and 66 and those claims 
dependent thereon it appears that Buhl and Gorohovsky do teach locating the additional 
metal vapor plasma source off the optical axis of the substrate and therefore this is 
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believed to suggest Applicant's claimed subject matter in these claims. The Examiner 
has provided new rejections rejecting the claims because of the interpretation that "the 
metal vapor plasma source" can be a "cathodic arc evaporation source". 

In response to the argument that the prior art does not teach merging two or 
more plasma flows some being filtered and some being unfiltered, it is argued that the 
claims as written could include that all the flows by filtered. This would include the 
metal plasma vapor source. The claims do not include language that limits them to a 
mixed flow of filtered and non-filtered flow. 

In response to the argument that the prior art does not teach deflecting 
conductors and deflecting-focusing conductors for deflecting a flow of the plasma 
toward the substrate holder, it is argued that both Gorokhovsky and Buhl suggest 
providing magnetic fields to deflect plasma toward the substrate (i.e. deflecting) and 
away from the walls of the duct (i.e. focusing). (See Gorokhovsky and Buhl discussed 
above) 

The double patenting rejections are maintained because it is believed that the 
subject matter is taught including the deflecting magnets. 

It should be noted that the "deflecting-focusing conductors" were rejected under 
35 U.S.C. 112 1 st paragraph because applicant's specification did not refer to 
"deflecting-focusing" conductors. Applicant's specification refers either to focusing 
conductors or deflecting conductors. It is suggested that if there is support for the 
"deflecting-focusing conductors" that it be pointed by page and line number. 
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This action will be made NON-final based on the new rejections made and for the 
further reasoning made by the Examiner. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. . 




Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 



RM 

May 24, 2006 



